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ABSTRACT 
 
Exploring Geographic Proximity to Fast-food Restaurants and Convenience Stores 
with Dental Caries in Patients at the University of Nevada Las Vegas 
 School of Dental Medicine 
 
 
by 
 
Charles Kennedy Hill 
 
Dr. Chad Cross, Examination Committee Chair 
Associate professor of Biostatistics 
University of Nevada, Las Vegas 
 
     Dental caries is present worldwide and has afflicted over 90% of all adults in the 
United States.  Biological determinants of the disease are well understood but social 
determinants and how they interact with biological factors are not.  Programs designed to 
reduce incidence and prevalence of caries often target certain individuals and involve 
behavioral change.  Some programs are more successful when environmental and societal 
issues are also addressed (Watt, 2002).  Biological and behavioral processes leading to 
caries should include the modification of social factors to enhance results of prevention 
programs designed to reduce caries in populations.  Preventing disease comes not only 
from treating individuals but also from the modification of environmental factors 
facilitating disease occurrence along with community education. 
     This project examined whether the relationship between the prevalence of dental 
caries among patients at the University of Nevada, Las Vegas School of Dental Medicine 
and the number of fast-food and convenience stores within a one-half mile and one mile 
distance from their place of residence.  One goal was to map the distribution of caries for 
the dental school patient population by geographic region using their place of residence.  
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The other goal was to determine if a relationship existed between prevalence of dental 
caries in patients and the location of fast-food and convenience stores based on 
geographic data.  It is anticipated that future research will provide an exploration of the 
social determinants of caries in the dental school patient population and development of 
programs designed to reduce oral health disease and inequalities.  Analysis of the 
demographics and caries percentage of the dental school patient population revealed 
patients live across the entire Las Vegas community and dental caries is widespread.  
Combined with the significant relationship between convenience stores within one mile 
of patient residence and caries percentage, this information should aid future research and 
dental school patient education. 
  
 
 
 
 
 
 
 
 
 
 
 
v 
 
TABLE OF CONTENTS 
ABSTRACT ......................................................................................................................  iii 
 
TABLE OF CONTENTS ..................................................................................................  v 
 
CHAPTER 1     INTRODUCTION ..................................................................................  1 
     Background and Significance ......................................................................................  1 
     Statement of Purpose ...................................................................................................  1 
     Research Questions and Hypotheses ...........................................................................  2 
 
CHAPTER 2     LITERATURE REVIEW .......................................................................  3 
 
CHAPTER 3     METHODOLOGY .................................................................................  7 
     Research Design and Sampling Procedure ..................................................................  7 
     Protection of Human Subjects .....................................................................................  8 
     Data Collection ............................................................................................................  9 
     Data Refinement .......................................................................................................... 10 
     Statistical Analysis ....................................................................................................... 11 
 
CHAPTER 4     RESULTS ............................................................................................... 13 
     Demographics of Study Sample................................................................................... 13 
     Research Question #1 .................................................................................................. 14 
     Research Question #2 .................................................................................................. 14 
     Tests for Age and Race ................................................................................................ 14 
 
CHAPTER 5     DISCUSSION AND CONCLUSION .................................................... 16 
     Relationship between Residence and Fast-food Restaurants ....................................... 16 
     Relationship between Residence and Convenience Stores .......................................... 18 
     Significance to Dentistry in Southern Nevada ............................................................. 20 
     Limitations of the Study............................................................................................... 21 
     Recommendation for Further Research ....................................................................... 22 
 
APPENDICES .................................................................................................................. 24 
     Appendix A     Tables Related to Study Demographics .............................................. 24 
     Appendix B     Figures Related to the Research Questions ......................................... 30 
     Appendix C     Patient Consent Forms ......................................................................... 36 
     Appendix D     Office for Protection of Research Subjects Approval ......................... 40 
 
REFERENCES ................................................................................................................. 41 
 
VITA ................................................................................................................................. 43 
 
 
 
1 
 
CHAPTER 1 
INTRODUCTION 
Background and Significance 
     Dental caries is present in 91% of all adults in the United States.  Worldwide estimates 
place the prevalence of the disease at 60% - 90% of persons (Edelstein, 2006).  Southern 
Nevada is host to the majority of the state’s population (CDC, 2008).  Until 2004, when 
the University of Nevada, Las Vegas School of Dental Medicine (UNLVSODM) opened 
its clinics for dental patients, citizens of the area had few options for low-cost dental 
treatment.  This research project examined whether geographic proximity to fast-food 
restaurants and/or convenience stores was associated with the presence of dental caries.   
Statement of Purpose 
     The goals of this retrospective study included mapping dental caries prevalence across 
geographic regions in southern Nevada and identifying whether fast-food and 
convenience store location is related to caries levels.   
     Dental patients who seek care at UNLVSODM clinics often have a lower 
socioeconomic status in the community (Hill, 2010).  With a lower socioeconomic status 
comes a greater likelihood of decreased oral health (Antunes et al., 2006).  It was 
anticipated that certain geographic regions of southern Nevada will have a higher 
prevalence of dental caries possibly related to a higher number of fast-food and 
convenience stores.  Information gathered from the study will be used to develop further 
research questions to better understand environmental determinants of dental caries in 
dental school patients in southern Nevada.  This should aid in the development of 
programs to help reduce dental caries in southern Nevada. 
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Research Questions and Hypotheses 
1.  What is the relationship between dental caries prevalence in dental patients 
     of the UNLVSODM and the number of fast-food restaurants based on 
     geographic location of the restaurants and patients’ place of residence?  
          Hypothesis 1: There is a relationship between dental caries prevalence 
          in UNLVSODM patients and the number of fast-food restaurants  
          based on geographic location of restaurants and patients’ place of residence. 
2.  What is the relationship between dental caries prevalence in dental patients 
     of the UNLVSODM and the number of convenience stores based 
     on geographic location of the stores and patients’ place of residence?  
          Hypothesis 2: There is a relationship between dental caries prevalence in 
          UNLVSODM patients and the number of convenience stores based on 
          geographic location of stores and patients’ place of residence. 
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CHAPTER 2 
LITERATURE REVIEW 
     Dental caries has been experienced by over 90% of adults in the United States 
(Beltran-Aguilar et al, 2005).  Its prevalence could be considered a pandemic because it 
affects between 60% and 90% of adults worldwide (Edelstein, 2006).  Nevada has an 
estimated population of 2.5 million persons.  Approximately 1.8 million live in Clark 
County or southern Nevada (CDC, 2008).  
     Minimal published evidence exists describing the distribution of dental caries in adults 
throughout southern Nevada.  This information is important if risk factors and social 
determinants of caries are to be researched so that programs can be developed to decrease 
the prevalence of caries in the population.  The UNLVSODM began clinic operations and 
patient treatment in 2004.  Financial reasons are often the driving force for those who 
receive treatment as the fees are less than those of most private dental offices.   
     It has been shown that geographic differences in caries levels varied widely in 
different populations and caries is prone to influences of sociodemographic and 
geographic inequalities (Antunes et al, 2006).  Social gradients in oral health have been 
found to be universal with each level of social status having better health than the one 
directly below it (Watt, 2007).  Watt (2007) also stated that simply identifying risk 
factors for poor oral health will not fully decrease oral health inequalities across 
populations.  A study by Thomson et al. (2004), found socioeconomic status played a key 
role in oral health.  In the cohort study, participants were evaluated at age five and 
twenty-six.  Those in the high socioeconomic group at both childhood and adulthood 
enjoyed the higher levels of oral health than those who had ever been in the lower 
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socioeconomic group (Thomson et al., 2004).  And social determinants of oral health 
need to be identified and modified if oral health is to improve in populations.  
Phenomenon such as social cohesion and participation, economic security, conditions 
encountered in childhood, healthy work life, and environmental health are examples of 
such determinants that can affect oral health of individuals and populations.  Access to 
care, Medicaid, Medicare, and insurance are also important forces. 
     Many authors felt new theories about oral health inequalities were needed to better 
develop caries prevention programs (Batchelor et al., 2002; Holst et al., 2001; Patrick et 
al., 2006).  Current behavioral theories, however, are not always effective in explaining 
how to develop programs to increase oral health and decrease oral health inequalities 
across populations (Batchelor et al., 2002; Burt, 2005; Holst et al., 2001; Watt, 2002).  
Many theories focus on biological factors of caries development such as oral hygiene, 
diet, smoking, and other health issues.  Prevention programs often target “high-risk” 
individuals for management of their behavior and how to effect change.  But changing an 
individual’s behavior can be difficult without modification of their environment (Watt, 
2002).   
     Political and social policies need development to increase the oral health of 
populations while public policy needs to address oral health inequalities.  Qualitative 
research is needed to understand how and why people live their lives and choose certain 
behaviors.  Different societal groups should be researched so that their potential health 
disparities are better understood.  Epidemiology is more than numbers.  Oral health 
should be measured using quality of life data and not just disease statistics (Sisson, 2007).  
Issues such as transportation, time off work, cultural values, past dental experiences, 
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housing, income, education, social capital, occupation, community structure, social 
support network, and availability of health services are all social determinants of oral 
health (Patrick et al., 2005).   
     The difficulties in researching these areas are many.  There are few theoretical 
frameworks to explain the determinants of oral health in populations.  The process of 
caries in populations is complex and the combination of biological and social factors is 
not well understood (Holst et al., 2001).  Researchers have a solid background and 
understanding of biological factors relating to the caries process, but studies are needed to 
show how societal effects influence this process.  It is widely held that Streptococcus 
mutans is an etiological agent in the formation of dental caries but not all people with a 
high S.mutans bacterial count will develop caries (Burt, 2005).  It has also been 
demonstrated that not all children who have poor oral hygiene will develop caries, 
although most will (Burt, 2005).  Fermentable carbohydrates in the diet are related to the 
dental caries process.  Progressive demineralization of tooth structure (enamel, dentin, 
and cementum) is the effect of changes to the pH environment to dental plaque deposits 
on teeth.  Fermentation of carbohydrates by the bacteria in dental plaque lowers the oral 
pH by producing organic acids such as lactic acid.  As the oral pH lowers, tooth 
structures begin to dissolve (Irish, 2008).  In this context, fast-food restaurants and 
convenience stores sell many products that contain fermentable carbohydrates.  History 
has shown that preventing most disease comes not only from treating individuals but 
modifying environmental factors facilitating disease occurrence (Holst et al., 2001).   
     Geographic targeting is another concept positioned between individual and population 
approaches to disease prevention.  Caries prevalence increases as social deprivation rises 
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in geographic areas (Burt, 2005).  Such an approach seeks to help communities within a 
larger population whose social determinants of oral health affect them more negatively 
when compared to those around them.  Caries prevention efforts should be aimed at 
populations, not just individuals, and should include political, societal, and social 
changes. 
     This project focused on the distribution of caries throughout the population of dental 
school patients at the University of Nevada, Las Vegas School of Dental Medicine from 
year to year.  Geographic regions were mapped with caries prevalence levels analyzed.  It 
was posited that certain regions would have significantly higher rates of caries than 
others based on their proximity to fast-food restaurants and convenience stores.  This data 
collection and analysis was necessary to determine where the caries was located and to 
what extent they existed in the population.  The analyses also help answer questions 
regarding the relationship between caries level and geographic living areas of patients.  
Results will allow further research into certain populations and communities to discover 
the social determinants of oral health inequalities.  Geographic targeting of certain 
regions or communities to learn more of their social structure and how biological and 
behavioral factors interact to reduce oral health is such an example.  An understanding of 
environmental determinants of oral health can assist in determining appropriate programs 
to help improve the oral health of the population.  
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CHAPTER 3 
METHODOLOGY 
Research Design and Sampling Procedure 
     The design of the study was cross-sectional.  Participants were selected from an 
existing database of UNLVSODM patients who had received a dental examination 
between January 1, 2007 and December 31, 2008.  The number of missing teeth, number 
of teeth with dental caries, age, race, and address of residence were obtained from the 
initial dental examination.  All patients who met the inclusion criteria were selected for 
the study.   
     The research questions to be answered were: 1. What is the relationship between 
dental caries prevalence in dental patients of the UNLVSODM and the number of fast-
food restaurants based on geographic location of the restaurants and patients’ place of 
residence?  2. What is the relationship between dental caries prevalence in dental patients 
of the UNLVSODM and the number of convenience stores based on geographic location 
of the stores and patients’ place of residence?  
      Geographic living area based on address of residence, location of fast-food 
restaurants, and location of convenience stores were the predictor variables.  Prevalence 
of dental caries was the outcome variable.  Age and race were confounding variables. 
     The sample consisted of patients at the UNLVSODM.  Inclusion criteria are those 
listed in the above section while exclusion criteria were patients who had not received a 
dental examination during the 2007 and 2008 calendar years.  A total of 4707 patients 
were initially selected for potential inclusion in the study.  Sample data were obtained 
from the Information Technology department at the dental school.   
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Protection of Human Subjects 
     The study was granted approval from the University of Nevada, Las Vegas 
Institutional Review Board (Appendix B).  Informed consent was given by patients 
during the initial visit to the UNLVSODM.  Patients were at minimal risk during the 
study.  The dental school Office of Information Technology was responsible for 
supplying the data requested by the researcher.  A single individual in that department 
performed this task.  Chart numbers were used as identifiers instead of patient names.  
Addresses of patients’ residences were geocoded and converted to geographic 
coordinates in order to display the location on a map of Clark County.  This created the 
necessary format for GIS mapping of patients’ residences and created anonymity for 
patients whose addresses were private information.  The number of missing teeth and 
dental caries lesions were the only health information in the data.  There was no risk of 
patients’ general medical information being released in the data as it was not requested or 
supplied.  Patients were not contacted by any individual at the dental school to participate 
in the study and only the faculty advisor and graduate student researcher had access to the 
data.  Data were stored in the researcher’s home computer and were maintained safely 
under password protection from other individuals.   
     Benefits from patient participation in the study included knowledge gained regarding 
the distribution of dental caries across a large segment of the dental school population.  
Variables such as age, race, and address allowed demographic information to be obtained 
from the existing supply of patients that have received an examination at the school over 
a two-year period.  Results from the study may be shared with colleagues of the 
researcher (who is a faculty member at the UNLVSODM) to educate them about dental 
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caries rates in the school’s patient population.  Public health programs could be designed 
by faculty to assist the Las Vegas community in prevention and treatment of dental 
caries. 
Data Collection 
     The data were contained in an electronic patient record program, Salud, and were 
converted to an Excel spreadsheet upon the request of the researcher.  Data for each 
individual included a patient record number, race, age, address, and dental codes for teeth 
that were missing or had dental caries.  The researcher was responsible for re-formatting 
the data by calculating how many teeth for each patient were missing and how many 
teeth for each patient had dental caries.  Each patient was then assigned a “dental caries 
percentage” indicating what percentage of remaining teeth had dental caries.  Patients had 
given prior informed consent by providing electronic signatures on the dental school’s 
forms that were completed during the initial visit to the school (Appendix A). 
     Data for fast-food restaurants were obtained from a list of Clark County Businesses 
coded 700.102 (Restaurant, Non-Resort, seating for 50 or more), and 702 (Restaurant, 
Category 2, seating for 12 or more).  City of Las Vegas Businesses coded R05 
(Restaurant, Take-out Only), R07 (Restaurant, seating under 45), and R09 (Restaurant, 
seating 45 or more) were also obtained.  The researcher refined the fast-food restaurants 
from these initial lists to include only Arby’s, Burger King, Carl’s Jr., Del Taco, El Pollo 
Loco, In-n-Out Burger, Jack-in-the-Box, Kentucky Fried Chicken, Long John Silver’s, 
McDonald’s, Popeye’s, Sonic Drive-in, Taco Bell, and Wendy’s.  The list was refined 
because there were many restaurants listed that were unknown as to whether or not they 
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could be considered “fast-food”.  The fourteen restaurants chosen for the study were all 
known to be considered “fast-food”.   
     Data for convenience stores were obtained from a list of Clark County Businesses 
coded 703 (Convenience Store) and the City of Las Vegas Businesses coded C15 
(Convenience Store). 
Data Refinement 
     After initial data collection, the number of fast-food restaurants was refined to include 
only those with a Las Vegas address.  This reduced the total number of the fourteen 
chosen fast-food restaurants to 141.  Convenience stores were similarly reduced to those 
only located in the city of Las Vegas which numbered 298.   
     Patient residence addresses were first limited to those with a Las Vegas address.  This 
resulted in 4707 addresses.  These addresses were used to create an address locator using 
Clark County 2009 centerline data downloaded from the Clark County Assessor’s Office 
Geographic Information System (GIS) Database.  This created a rule database for finding 
addresses which had usable geocoded GIS X –Y coordinate points.  There were 2161 
geocoded addresses from the initial 4707 that were used as refined patient residence 
address in the study.  Circular buffer zones with a half-mile and one-mile radius were 
created using the geocoded patient addresses to include the fast-food restaurants and 
convenience stores within those distances from each patient’s residence.  A one-to-many 
function was used to account for each buffer zone potentially containing multiple 
restaurants and stores.   
     An Excel database was created using the 2161 patients that included the number of 
convenience stores within one-half mile and one mile of each patient’s residence.  The 
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number of fast-food restaurants within one-half and one mile of each patient’s residence 
along with race, age, and percentage of teeth with dental caries were included.  This 
database was used for statistical analysis with SPSS (v15.0) program.   
Statistical Analysis 
     Multiple statistical tests were used to analyze the data and answer the research 
questions.  Demographic data were obtained using age, race, and address to determine 
where patients lived, how old they were, and what race they identified themselves to be.  
Frequencies were calculated for the demographic data and for the number of fast-food 
restaurants and convenience stores located within one-half and one mile of each patient’s 
residence.   
     Pearson Correlation tests were run to answer the two research questions.  The first 
research question investigated if a relationship existed between percentage of teeth that 
had dental caries and the number of fast-food restaurants within one-half and one mile of 
a patient’s residence.  Caries percent for each patient was initially calculated by dividing 
the number of teeth with dental caries by the total number of teeth.  This yielded data 
with a range from zero to 100 percent.  Frequency data plots had a non-normal 
distribution and hence violated the assumptions of the Pearson tests.  The caries percent 
data were converted to caries percent log data using log10.  A constant of 0.5 was added 
to all caries percentages before data conversion to manage the 0% caries level in 12% of 
the patients.  This created a normal distribution of data for the Pearson tests.   
     Pearson Correlation tests were run for the second research question to determine if a 
relationship existed between the percentage of teeth that had dental caries and the number 
of convenience stores within a half-mile and one mile of the patient’s residence.  Tests 
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were run using the caries percent log10 data that was used to answer the first research 
question.  Hypotheses for the research questions were accepted or rejected based on the 
results of the Pearson tests.  A one-way ANOVA and a post hoc Tukey’s test of multiple 
comparisons were run to determine if a difference existed between racial groups 
regarding dental caries percentages.  Race and proximity to fast-food restaurants and 
convenience stores was also analyzed.  Further demographic analysis took place with a 
Pearson Correlation test to identify any relationship between patient age and dental caries 
percentage.  The researcher expected there would be a relationship between these 
characteristics from his experience with patients in the UNLVSODM clinics. 
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CHAPTER 4 
            RESULTS 
                                                  Demographics of the Study 
     After refinement of the initial data, the study sample consisted of 2161 individuals.  
They had each received a dental examination at the UNLVSODM between January 1, 
2007 and December 31, 2008.  The ages of study participants ranged from 5 to 96 years 
with a mean age of 38.4 years (SD=24.37).  Data for this study were skewed positively to 
the right as 40.5% of participants were ages 8 to 22.  Patients reported one of five choices 
for race.  White was the most common choice at 45.3% of participants while 24.5% chose 
Hispanic.  There were 11.8% African American participants and 3.8% Asian.  The choice 
of Other Race was selected by 14.5% of individuals.  Caries percent for each patient 
ranged from zero to 100% of teeth having dental caries (Table A1).  The mean was 
18.2% (SD=19.17).  Data were positively skewed with a platykurtic form between 30 and 
100 percent.    
     Patient residences were scattered throughout Las Vegas and Clark County.  The mean 
number of fast-food restaurants within one-half mile from patient residence was 1.0 
(SD=0.32).  The range was zero to six restaurants (Table A2).  The mean number of fast-
food restaurants within one mile of patient residence was 1.2 (SD=0.83).  That range was 
zero to 8 restaurants (Table A3).  The mean number of convenience stores within one-
half mile of patient residence was 1.2 (SD=0.75).  The range was zero to 12 (Table A4).  
The mean number of convenience stores within one mile of patient residence was 2.1 
(SD=2.27).  This range was zero to 19 (Table A5).   
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Research Question One 
     The first research question was: What is the relationship between dental caries 
prevalence in dental patients of the UNLVSODM and the number of fast-food restaurants 
based on geographic location of the restaurants and patients’ place of residence?  No 
significant correlation was found for either the half-mile (r=-0.02, p=0.31) or one mile 
(r=0.01, p=0.96) radii.   
Research Question Two 
     The second research question was: What is the relationship between dental caries 
prevalence in dental patients of the UNLVSODM and the number of convenience stores 
based on geographic location of the stores and patients’ place of residence?  There was 
no significant correlation for the half-mile radius (r=0.01, p=0.61); however a significant 
correlation was found for the one mile radius (r=0.07, p=0.01), though the magnitude of 
this correlation is small. 
Tests for Age and Race 
     A Pearson Correlation for dental caries percent and age was statistically significant 
(r=-0.10, p=0.01).  There was a negative relationship between the two with lower age 
positively correlated with a higher percent of teeth with dental caries.  A one-way 
ANOVA was run to compare dental caries percent across the five racial groups (F=3.90, 
p=0.01).  A Tukey’s test of multiple comparisons was run across the groups and yielded 
one statistically significant result between White and Hispanic races (qs=3.81, p=0.01).  
There was a significantly higher percent of dental caries in Hispanics than Whites.  
Comparisons between the other races did not result in statistically significant differences 
in percentage of teeth with dental caries.      
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     A Pearson Correlation test for race and proximity to fast-food restaurants and 
convenience stores yielded statistically significant results between race and convenience 
stores within one mile of patient residence (r=0.10, p=.01).  A one-way ANOVA was run 
with a post-hoc Tukey’s test of multiple comparisons resulting in statistically significant 
results between multiple racial groups.  The African American group had a significantly 
higher number of convenience stores located within one mile of their residences than the 
White group did (qs=0.45, p=.05).  The Hispanic group had a significantly higher number 
of convenience stores located within one mile of their residences than the White group 
(qs=0.75, p=0.01), Asian group (qs=1.07, p=0.01), and the Other group (qs=0.44, p=0.05).  
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      CHAPTER 5 
    DISCUSSION AND CONCLUSION 
Relationship between Residence and Fast-Food Restaurants 
     Working at the UNLVSODM since its clinics opened in 2004, the researcher has seen 
a high level of dental caries in patients.  There are nutritional questions posed to patients 
during examinations that reveal whether or not fast-food is consumed regularly.  The 
researcher witnessed many patients who reported fast-food consumption on a regular 
basis.  This was the impetus for study.  As reported in the literature, dental caries is 
pandemic, affecting over 90% of adults in the United States and over 60% of adults 
worldwide (Edelstein, 2006).   
     The first research question asked if a relationship existed between geographic location 
of patient residence and fast-food restaurants within one-half and one mile of this based 
on dental caries percentage.  The researcher expected that patients with higher dental 
caries percentages would have more fast-food restaurants near their residence than those 
patients with lower caries percentages.  This was not the case for either the one-half or 
one mile radius buffer zones.  There was no significant relationship between dental caries 
percentage and how many restaurants were within one-half or one mile of a patient’s 
residence.   
     This result may have been due to the relatively high number of patients (92.5%, Table 
A3) that had either one or no fast-food restaurants within one mile of their residence.  
This uneven distribution of restaurants throughout the sample population made it less 
probable that differences among the population would exist when so few patients had 
more than one restaurant in the analyses.  Most patients simply did not have multiple fast-
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food restaurants near enough their residence to allow for detection of a significant 
relationship to exist between the number of restaurants and dental caries percentage. 
     The majority of patients had zero to 10 percent of their teeth containing dental caries 
(Table A1).  Coupling this statistic with the high percentage of patients who had only one 
or no restaurant within one mile of their residence indicates many patients had a 
relatively low dental caries percentage and lived near a minimal number of restaurants.  
While this is encouraging for the oral health of patients, the size of this group may have 
been too large to allow any relationship to exist between the variables.  Too few patients 
with caries lived near a large number of fast-food restaurants to detect a relationship 
between the two.   
     Another reason for the lack of significant findings in this area could have been the 
large distribution of patients throughout Las Vegas (i.e. sample patient residences were 
located throughout the city rather than concentrated areas).  Figure B2 shows the location 
of patient residences and how widely distributed they appear across the area.  The 
literature provided information that dental caries levels varied widely in different 
populations and it is prone to geographic inequalities (Antunes et al., 2006).  With such a 
wide distribution of patients geographically, no group existed that suffered from 
geographic inequalities that would have affected dental caries percentage.  The researcher 
thought a high percentage of patients would live in a smaller number of areas throughout 
the city.  This did not appear to be the case as no high-concentration area of patients in 
the study existed.   
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Relationship between Residence and Convenience Stores 
     Initial concern for the oral health of people of southern Nevada came from the 
researcher’s experience living in Las Vegas and literature review.  A large number (n = 
298) of convenience stores were present in Las Vegas.  Working with patients at the 
UNLVSODM since 2004, the researcher has witnessed many patients with dental caries, 
especially patients under 21 years of age.  With the caries process in populations being a 
complex combination of biological and social factors, it was of interest to discover any 
relationships regarding caries and outside variables for dental school patients (Holst et al., 
2001).   
     The second research question asked if a relationship existed between geographic 
location of patient residence and convenience stores within one-half and one mile of this 
based on dental caries percentage.  The researcher expected there would be a positive 
relationship between the dental caries percentages among patients in the study and how 
many convenience stores were within one-half and one mile radii of their residences.  
There was no relationship between these variables in the one-half mile radius.  However 
there was a statistically significant relationship between these variables at the one mile 
radius.   
     There was a positive correlation between dental caries percentage and the number of 
convenience stores within one mile of patient residences.  The number of stores within 
one mile of residences ranged from zero to 19 for patients in the sample.  This was a 
wider range than that for fast-food restaurants.  Convenience stores sell products like 
soda, candy, and snack foods that are high in fermentable carbohydrates.  The number of 
stores near patient residences coupled with ease of accessing products with known dental 
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caries agents helped explain the positive relationship.  It was stated that young 
individuals frequent convenience stores and feel more comfortable buying from them 
rather than larger stores (McNeal, 1979).  Young people are also consumers and have 
many products advertised toward them that do not promote dental health (McNeal, 1979).  
As presented in Table A6, there were a high number of patients age 21 and under 
(40.7%).  With 34.6% of patients having two or more convenience stores within one mile 
of their residences (Table A5), it was postulated by the researcher that many young 
patients lived near multiple convenience stores.    
     The statistically significant negative correlation between dental caries percentage and 
age meant lower age was associated with a higher caries percentage.  The combination of 
higher caries percentage with decreasing age and convenience store location near those 
under 21 helped explain the correlation discovered in the study. 
     A Pearson Correlation yielded a relationship between race and the number of 
convenience stores within one mile of patient residence.  African Americans (11.8% of 
patients in the sample) had a higher number of convenience stores within one mile of 
their residences than Whites (45.3% of the sample).  A relationship existed between the 
Hispanic group and three other racial groups.  Hispanics (24.5% of patients in the 
sample) had higher numbers of convenience stores within one mile of their residences 
than the White, Asian (3.8% of the sample), and Other (14.5% of the sample) groups.  
These results indicate some addresses in the study may be clusters of patients who 
identify with the same racial group.  The Hispanic patients appear to live in areas of Las 
Vegas where more convenience stores are located in close proximity to their residences 
than the other racial groups (except African Americans).  
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Significance to Dentistry in Southern Nevada 
     Minimal published research was located by the researchers regarding dental caries in 
adult populations in southern Nevada.  Some research was located for pediatric 
populations.  The University of Nevada, Las Vegas School of Dental Medicine opened in 
2002.  Clinical treatment of patients began in 2004.  Thousands of patients have been 
treated at the school presenting with a wide variety of dental diseases.  This study 
allowed demographic information regarding patient dental caries percentage, age, race, 
and address of residence to be analyzed.  Geographic Information System mapping 
provided visual aid to understand where patients who come to the school for treatment 
live (Figure B2).   
     With 2161 patients in the final study sample, reasonably good external validity of 
results to the population of patients treated at the dental school existed.  The school’s 
curriculum is tied to the needs of its patients.  Knowing demographic information about 
the people treated at the school should aid future development of student and faculty 
research as well as community-based programs to help improve dental health of southern 
Nevadans.  The dental school has resources and the commitment to provide dental care 
for patients in its clinics.  Better understanding of the patient population by the school’s 
faculty should lead to interactions with students that help increase the care delivered to 
the community.  Patient education regarding convenience store products and the 
cariogenic nature of them should occur as part of patient education during dental visits to 
the school.  School outreach programs should be bolstered knowing dental caries 
percentages and demographics of the patients at the school. 
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     Some UNLVSODM graduates will stay in southern Nevada and practice.  Adding to 
their knowledge regarding patients treated at the dental school should help increase their 
awareness of dental need in the community.  This should lead to involvement in 
organized dentistry groups by the graduates to help treat individuals who may not have 
resources to be seen in private practice.  Organized dentistry serves the community by 
educating dentists about local, state, and national issues regarding oral health. 
          Limitations of the Study 
     There were multiple limitations to the study.  Socioeconomic status (SES) of patients 
was not considered.  This variable is considered to be a factor in access to health care and 
health status (Watt, 2007).  In the electronic patient record, there was no indicator for 
SES that could be accessed in the data.  Therefore this variable was not considered in the 
study.  It would have been interesting to analyze dental caries percentage with SES and 
see if any relationship existed.  Also not considered were dental caries type and severity.  
Dental caries percentage used only the number of teeth that had a carious lesion.  This 
means a tooth with a small lesion was counted the same as one that had a larger lesion.  
The number of teeth present was not considered in the dental caries percent.  A person 
with two remaining teeth with dental caries in both teeth would have a 100% rating.  
Comparing this to a patient with twenty remaining teeth but ten carious lesions would 
mean this individual would have a caries percentage of only 50%.  So even though the 
second person in the example had more carious lesions, the caries percentage was lower 
because more teeth remained.  Thus patients with fewer teeth needed fewer carious 
lesions on those teeth to have a comparatively high caries percentage than patients with 
more remaining teeth. 
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     Research questions focused on the relationship between geographic location of patient 
residence and fast food plus convenience stores.  The question of how frequently patients 
visited and consumed products at these establishments was not considered.  Time at 
current residence was also not a variable in the study.  It is unknown how long patients 
lived where they indicated and this may have affected the frequency and duration of 
usage of the stores close to their residences.  Someone who lived close to multiple fast 
food restaurants and convenience stores may not have lived at the residence indicated 
very long.  This makes the analyzed relationship between the two more difficult and less 
accurate.   
     Because the above mentioned limitations existed in the study, results indicate only if a 
relationship exists between geographic location of residence and fast food restaurants 
plus convenience stores.  The statistics run were basic and intended to be used to guide 
further research in the area if indeed a relationship did exist.  The external validity of the 
study was lowered as only patients of the University of Nevada, Las Vegas School of 
Dental Medicine were included.  The sample of 2161 patients may or may not be an 
accurate representation of dental patient in southern Nevada. 
Recommendation for Further Research 
     Mapping the geographic location of patient residences allowed for the development of 
an understanding of where patients of the dental school lived.  Knowing this demographic 
information, future community outreach programs and the research associated with them 
should target the entire Las Vegas community since patients live all over the area.  It also 
indicated there is dental need by individuals throughout the city and not just those within 
a small radius of the school.   
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      The positive relationship between geographic location of patient residence and 
convenience stores within one-half and one mile and dental caries percentage has spurred 
the researcher’s interest in environmental modification to change behavior of people 
(Watt, 2002).  Over 34% of patients had two or more convenience stores within one mile 
of their residence (Table A5).  Future research efforts would involve assessment of 
outcomes in the literature involving zoning regulations of convenience stores in various 
areas.  Prevention of disease by modifying environmental factors along with treating sick 
individuals is an important postulation and a guide for future efforts (Holst et al., 2001). 
     Socioeconomic status of patients in the sample and its relationship to residence and 
dental caries rate would be interesting to explore.  Knowing any relationships between 
these variables would increase understanding about dental need in the Las Vegas 
community for outreach clinics and educational programs based on income.  It is clear 
from the initial study results that there is a community-wide distribution of dental caries, 
especially among those under 21 years of age.  Concentration on southern Nevada’s 
youth in further research could benefit younger patients with school education and 
treatment programs designed to promote oral health. 
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APPENDIX A 
TABLES RELATED TO STUDY DEMOGRAPHICS 
Table A1 
Dental Caries Percentage 
Percent Carious Teeth Frequency Percent Participants 
0 - 9 919 42.5 
10 - 19 540 25.0 
20 - 29 291 13.4 
30 - 39 163 7.6 
40 – 49 89 4.1 
50 – 59 63 3.0 
60 – 69 34 1.5 
70 – 79 15 0.7 
80 – 89 14 0.7 
90 – 100 33 1.5 
Total 2161 100.0 
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Table A2 
Fast-Food Restaurants: Half-Mile from Residence 
Restaurants Frequency Percent Participants 
0 - 1 2126 98.4 
2 - 3 26 1.2 
4 - 6 9 0.4 
Total 2161 100.0 
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Table A3 
Fast-Food Restaurants: One Mile from Residence 
Restaurants Frequency Percent Participants 
0 - 1 2000 92.5 
2 - 3 106 4.9 
4 - 5 19 0.9 
6 - 8 36 1.7 
Total 2161 100.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
27 
 
Table A4 
Convenience Stores: Half-Mile from Residence 
Stores Frequency Percent Participants 
0 - 1 1944 90.0 
2 - 3 162 7.5 
4 - 6 49 2.3 
7 - 12 6 0.2 
Total 2161 100.0 
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Table A5 
Convenience Stores: One Mile from Residence 
Stores Frequency Percent Participants 
0 – 1  1417 65.6 
2 - 3 371 17.1 
4 – 5 231 10.7 
6 – 7 69 3.2 
8 – 10 35 1.6 
11 – 19 38 1.8 
Total 2161 100.0 
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Table A6 
Patient Age 
Patient Age in Years Frequency Percent of Participants 
5 - 10 117 5.5 
11 - 21 761 35.2 
22 - 35 258 11.9 
36 - 50 273 12.6 
51 - 65 345 16.0 
66 - 96 407 18.8 
Total 2161 100.0 
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Figure B1. Clark County map showing the study area 
(blue dots indicate address). 
                                          APPENDIX B 
 
      FIGURES RELATED TO THE RESEARCH QUESTIONS 
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Figure B2. GIS map of UNLVSODM patient addresses in 
the Las Vegas area (green dots indicate address). 
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Figure B3. An example of a GIS map of convenience stores in 
eastern Las Vegas used in the study (red dots indicate 
convenience stores). 
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Figure B4. An example of a GIS map of fast-food restaurants 
in eastern Las Vegas used in the study (yellow dots indicate 
restaurants). 
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Figure B5. An example map of eastern Las Vegas showing half-mile 
buffer zones around patient addresses with fast-food restaurants 
 and convenience stores (black circles indicate buffer zones,  
green dots indicate patient addresses, red dots indicate 
convenience store location, and yellow dots 
 represent fast-food restaurants). 
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Figure B6. An example map of eastern Las Vegas showing one mile 
buffer zones around patient addresses with fast-food restaurants and 
convenience stores (black circles indicate buffer zones, green dots 
represent patient addresses, red dots indicate convenience store 
locations, and yellow dots represent fast-food restaurants). 
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